*With the aid of Mathematica software, in this paper, based on Wu computation algorithms, we offer a direct and systematic extended function transform method of solving general variable coefficient nonlinear partial differential equation or equations. By applying this effectiveness method, more new exact solutions are successfully obtained for variable coefficient nonlinear schrǒdinger equation which described Bose Einstein Condensate in weak bias magnetic and time-dependent laser field.
INTRODUCTION
It is well known that there are many important nonlinear phenomena in the studying of optics, mechanics, biology, signal processing, system identification, control engineering, finance dynamics; and many mathematical problems in different areas are frequently modelled through variable coefficient nonlinear partial equation or equations. such as the nonlinear excitations of Bose-Einstein condensation (BEC) in magnetic trap can be described by the Gross-Pitaevskii equation： where T is the time, y is the coordinate, m is the atomic mass, a is the scattering length between atoms, n1 and n2 are bias magnetic and time-dependent laser fields parameters, respectively. By the following dimensionless transformation : This is a variable coefficient nonlinear Schrǒdinger equation which described BEC in weak bias magnetic and time-dependent laser field. where the interaction constant is defined as 2 0 4    a n  Recently, Liu et al [1] have obtained the exact bright and dark soliton solutions of Eq.(2) by applying the inverse scattering method and Li et al [2] have got more exact solutions of Eq.(2).
Seeking exact solutions of the nonlinear partial differential equation (NLPDE) and variable coefficient nonlinear partial differential equation(VCNLPDE) have been an important topic in nonlinear science and engineering. If exact solutions of NLPDE or VCNLPDE exist, the nonlinear phenomena described by these NLPDE or VCNLPDE can be better understood, they can also help to analysis the stability of the solutions and to check numerical analysis for these NLPDE or VCNLPDE. Particularly, this can also help to research analysis nonlinear property. In recent decades, various powerful methods to search exact solutions have been presented, such as the inverse scattering method [3] ,the homogeneous balance method [4] , the tanh-function method [5] , the extended tanh-function method [6] ,the modified extended tanh-function method [7] and the generalized hyperbola-function method [8] , the trigonometric function transform method (or sine-cosine function transform method) [9, 10] To look for more general exact solutions of Eq. (2) 
As is known, it is very difficult to solve variable coefficient nonlinear partial differential equation or equations(VCNLPDE or VCNLPDEs), no matter what using how method, the choice of appropriate ansatz is great importance. In this paper, we provide a direct and systematic way of solving general VCNLPDE or VCNLPDEs. The rest of this paper is organized as follows: in section 2, we will extend sine cosine function method [9, 10] . In section 3, applying the method, with the aid of Mathematica software, we obtain more new exact solutions of Eq. (2) based on wu computation algorithms [11] , the final section, summary are given.
THE EXTENDED SIN-COSINE FUNCTION TRANSFORM METHOD
In this section, Based on the idea of references [9, 10] , we offer a direct and systematic way of solving general VCNLPDE or VCNLPDEs and obtain more new generality exact solutions by using an extended sin-cosine function transform method. The crucial step of our extending sin-cosine function transform method is that the solutions we are looking for are expressed in the form sin,cos,sinh,cosh function polynomial, which simply proceeds as follows:
Step 1: For a given VCNLPDE or VCNLPDEs, the next crucial step is that the exact solutions are following form:
Where
where l=1,2,. ..n) are undetermined time-dependent constants and k are undetermined constants. The parameters n can be found by balancing the highest-order linear term with the nonlinear terms in VCNLPDE or VCNLPDEs. with the aid of Mathematica software, substituting (8) , (9)(10) into VCNLPDEs and collecting all terms with the same order of
A0(t), Al(t),Bl(t),al(t), bl(t) (
and others, yields algebraic equations about sin cos sinh cosh function polynomials.
Step 2: The coefficients of each term in above sin cos sinh cosh function polynomials identity have to vanish, this yields an overdetermined system of nonlinear algebraic equations with respect to A0, Al, Bl, al, bl , 
With the aid of Mathematica software, we apply wucomputation algorithms [11] to solve the overdetermined system of nonlinear algebraic equations, which yields the values of A0 ,Al,Bl,al,bl (l=1,2,...n), p,q, k,  , 
Step 3: To Eq. (10), by using separation of variables method to get its general solutions: 
MORE NEW EXACT SOLUTIONS
Let us consider Eq.(2) by applying above extended sin-cosine function transform method. First suppose the solutions of Eqs. (6) (7) have the form (8) . Balancing Vxx with V 3 yields n=1. In other words, Eqs.(6) (7) may have the following formal solutions:
Where A0(t), A1(t), B1(t), a1(t), b1(t) are undetermined time-dependent constants and k are undetermined constants Substituting (13) and (9) (10) into Eqs.(6) (7), with the aid of Mathematica software, and collecting all terms with the same order of , sin , cos
and others, yields algebraic equations about sin cos sinh cosh function polynomials. The coefficients of each term in above sin cos sinh cosh function polynomials identity have to vanish, this yields a nonlinear overdetermined algebraic equations system with respect to A0, A1, B1, a1, b1 , p, q, ,  , A0t , A1t, B1t , a1t, b1t ,pt , qt , t  , t  , k. (14), (15) are solved by using Wu-computation-algorithms [11] .This yields the values of A0, A1, B1, a1, b1 , p, q, ,  , k.
where C1,C2,C3 and C4 are arbitrary integration constant and A1,B1,a1, b1to be undetermined constant without time-dependent 
where
When  >0, (26) is dark soliton solution of Eq.(2) and where
When >0 (27) is exact trigonometric function solution of Eq (2), where
When  >0,(28) is hyperbola function solution of Eq. (2) , where
When  >0 (29) is hyperbola-function solution of Eq. (2), where 

In the above six cases, exact soliton solutions (24) and (26) are also obtained in Ref. [1, 2] . New exact solutions (25), and (27)-(30) are found by using our the extended function transform method.
SUMMARY
By using our extended function transform method, we not only have obtained the bright and dark soliton solutions of Bose Einstein Condensate in weak bias magnetic and time dependent laser field, but also have successfully found more new exact solutions. In our extended function transform method, with the aid of Mathematica software, it only needs simple differential computation to produce nonlinear a set of algebra equations and it can obtain more new exact solutions based on Wu computation algorithms. The extended function transform method is a direct and systematic method with general rules, thus it can also be applied to solve more variable coefficient nonlinear partial differential equation or equations in nonlinear science and engineering
